K+ channel activators, acute glucose tolerance and glibenclamide-induced hypoglycaemia in the hypertensive rat.
The effects of the K+ channel activators, levcromakalim, pinacidil and diazoxide, at comparable antihypertensive doses, on acute glucose tolerance and glibenclamide-induced hypoglycaemia were examined in conscious spontaneously hypertensive rats (SHR). Levcromakalim (0.15 mg.kg-1 p.o.) and pinacidil (1.0 mg.kg-1 p.o.) caused a slight, but short-lived, impairment of glucose tolerance following oral or s.c. administration of glucose (2.0 g.kg-1). This effect, although small, was abolished by the beta-adrenoceptor blocker, propranolol (2.0 mg.kg-1 p.o.). Diazoxide (30.0 mg.kg-1 p.o.) caused a marked and sustained impairment of oral glucose tolerance and s.c. glucose tolerance, the profile of which was quantitatively and qualitatively different from levcromakalim or pinacidil and was not significantly affected by propranolol. Glibenclamide (1.0-10. mg.kg-1 p.o.) elicited a dose-related hypoglycaemic response. Levcromakalim or pinacidil had little or no significant effect on the hypoglycaemic response elicited by glibenclamide (3.0 mg.kg-1). Conversely, diazoxide both abolished and reversed glibenclamide-induced hypoglycaemia. We conclude that levcromakalim and pinacidil have only marginal and transient effects on glycaemic control in conscious SHR and that these disturbances are probably mediated indirectly via reflex activation of the sympathetic nervous system in response to blood pressure lowering. In addition, at active antihypertensive doses neither levcromakalim nor pinacidil significantly interfered with the ability of glibenclamide to reduce blood glucose concentration. Diazoxide's impairment of oral glucose tolerance, s.c. glucose tolerance and glibenclamide response confirms this drug's well known ability to activate pancreatic KATP channels.